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Art. XV. — On some Fragments o/" AryabhaUa. By Dr. II. Kern. 

[Read Wh March, 18G3.J 

Tiieiik arc few names in tlic history of Indian science wliicli have 
acquired a celebrity equalling that of AryabhaUa. He is — to use 
the words of (Jolcbrooko — " the earliest author known to have 
treated of Algebra among the Hindus, and likely to be, if not 
the inventor, the improver, of that analysis ; by whom, too, it was 
pushed nearly to the whole degree of excellence which it is found 
to have attained among them." Hut, notwithstanding the renown 
of the Indian algebraist and astronomer, not only among his 
countrymen, but also among the Arabian scholars, his works seemed 
to be lost. Neither was Colcbrooke successful, nor was Davis more 
so, in their endeavours to find any work of his. What was known 
about his doctrine, which in many points deviated from the prevail- 
ing opinions among Indian astronomers, was derived from quota- 
tions occurring in various mathematical and astronomical writings. 
Now, it is deserving of notice, that in .Southern India (hen; tiro 
copies extant of -works that most unequivocally lay claim to being 
the genuine productions of AryabhaUa. The late Mr. VVhish knew 
an AryabhaHfyfim, a treatise on arithmetic and mathematics, to 
which I shall have to revert in the course of this paper. Prof. 
Lassen says, in his Indische Alterlliumshtnde, 1 that he has received 
from Southern India copies of two works ascribed to AryabhaUa, 
viz., of the above-mentioned Aryabhattfyam and of the Dusiigi'taka- 
siit) a. In an article on the Arya-siddlninta in the C.lh volume of 
the Journal of the American Oriental Society, Dr. FiU-Kdward Hall 
has verified an Arya-siddhanta, of which he possessed two imperfect 
copies, by extracts occurring in the writings of various commen- 
tators. The conclusion he arrives at is, that there were two 

' Intl. Alttrlh., 2nd vol., p. 1136. Prof. Lassen concludes, from the nomcwli.it 
equivocal words of Heinaud, Mtmoire tur VInde, pp. 321 and 322, that Ihc 
AryabliatMyam is spoken of by Albfrfini. So Tar as \ can sec, Albfrfinf inti- 
mates only that tlic Indian astronomical systems (mf.thod™) could be reduced to 
three, the Sindhind, the AryabhaUa, and the Arkand. It is an inference of 
Itcinaud that the system called Aryabbatta is identical with the Aryabbattlyam, 
which, according to Wlitah, is not a treatise on astronomy, but on arithmetic and 
mathematics. 
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authors of tho name. If the same course were adopted in regard 
to all the works ascribed to AryabhaMa, or to an AryabhaMa, if their 
contents were compared with tho nuntcrouu fragments scattered in 
different works, chiefly commentaries, 0110 might indulge the hope 
that the question of the authorship of Aryabha v ,a would be settled 
in a satisfactory manner. 

This is a task, however, I cannot assume at present; and I 
pro|M>.so only to contribute a small share towards solving tho 
question by giving the following extracts. AH of them are taken 
from the commentary of Bhat v a -Utpala on the Varolii Sanhitii, 
or lirihat-Sanhita, of Vaniha-mihira. According to the list of 
astronomical writers furnished by tho astronomers of Ujjayinf to 
Dr. Hunter, and published by Colebrooke (Algebra, Note E), the 
commentator flourished about the Saka-year 890 (a.d. 968-69); and, 
agreeably to this statement, it is said, at the end of the commentary, 
that it was finished in the §;'ika-year 888, or a.d. 967.' 

I am sorry to say that the copieB of Utpala's commentary arc 
in such a -condition that I have often been obliged to recur to con- 
jectures, most of them, however, being obvious. The uncertainty 
about the tme reading materially affects the translation ; and the 
want of any explanation on the part of Utpala docs so in a no less 
degree. At the same time, I am of opinion, that the greater or less 
degree of correctness of the extracts by no means renders them 
less important for the purpose of comparing them with tho complete 
works ascribed to the renowned Indian mathematician and astro- 
nomer. 

I shall begin with tho following extract, which is to be found 
in the commentary on the second chapter of the Varolii SanliiUi :' 

1 The date in full is given in Utpala's own words: 

" On the second luuar day of the dark lialf of the month Ph&lguna, on a 
Thursday, in the Sakaycor 888, I finished this commentary." 

* One of tho MSS. belonged formerly to Colebrooke: for convenience sake, I 
shall call it 1), and the other A. Tho fragment is introduced, in D, by the words 

fTOT ^T^^TF-. '» A by r\HJ ^r^FWT'.- Tho various readings, 
mere blunders being omitted, arc: I) H^fft ^Qrf for 'JoIrfY 3tT !•— u 
Tg<H^:.-ATWT37TT, U "WT^IT.-A^Srft for ^JfrY. 
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^HlflT^: TOT^Y f%*re7TT qfrf%TT: I 

^np^pa n^ m«SK*wf%raTfa*nm ii 

" The terrestrial globe, a compound of earth, water, fire, and air, 
entirely round, encompassed by n girdle [the equator], stands in the 
air, in the centre of the stellar sphere. Like as the hall formedby 
the blossoms of the Naucloa Kadamba is on every side beset with 
flowerets, so is the earth-globe with all creatures terrestrial and 
aquatic. Mount Meru, measuring only a yojana, being wholly 
round, and consisting of gems, spreading lustre, and surrounded by 
tltc snowy mountain, is in the midst of Paradise. 1 Heaven and 
Mount Meru arc in the midst of the land; hell and the 
Vadavamukha are in the midst of the waters. The gods and the 
demons, of necessity, deem each other to be undermost." 

The general features of this geographical system agree with 
that of the Surya-siddhanta (chapter 12), and other astronomical 
works. By hell, naraka, is intended the abode of the demons; and 
Vadavamukha, denoting, in popular belief, as well the submarine 
lire as a kind of Charybdis and abyss, is here, as it will appear 
more clearly from another passage of AryabhaUa, the supposed 
abode of the dead. We find here, about the division of our planet 
into land and water, nearly the same notion that prevailed, not 
only in other text-books of Indian astronomy, but also with 
Greek geographers, as Eratosthenes and Strabo, namely, that the 
northern hemisphere only is a continent and inhabited, and that 
the southern half consists of water, and is uninhabitable, at least for 
men. A peculiar feature of this piece of AryabhaMa'e geographical 

1 Tlic word Nandanavana, rendered here by Paradise, is the irollknown 
garden of India. It is also called Nandanadyfma in the Knthfi Kirit uTigani, 
laranga 28, vs. 52 (edition of Brockhaus in the Abhandlungenjilr die Kunde des 
Morgenlandes, 1802). 
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system, which distinguishes it from the prevailing opinion of the 
Hindus, is his acknowledging only four, not' live, elements. To 
account for this peculiarity by assuming- him to have adopted this 
doctrine from the jkiuddhus and Jainas seems objectionable, be- 
cause these sects are notorious for their preposterous ideas about 
the heavenly bodies,' quite different from those of Aryabha v (a. 
1 would rather suggest that he borrowed this idea from the 
Greeks. However, it is but fair to say that he could not have 
borrowed the idea from an ancient work of reputed Greek origin, 
viz., the Paulisa-siddliiinta, the author of which was I'ulisa, or, as 
Albiriinf styles him, I'aulus the Greek. For we know, accidentally, 
from a quotation by BluiHa Utpala, that the Paulisa-siddhanta 
acknowledges live elements. It will not be out of place to give 
the very words:' — 

"The earth is round like a wheel (or disk), produced by the 
Creator at the end of darkness. It consists of five elements. In 
the midst of it is the Meru of the gods." 

It will be seen at once, that the shapo of the earth being coin- 
pared to a wheel or disk implies a much lower degree of geogra- 
phical science than is met with in any Indian book on sciciitilic 
astronomy. 

To revert to Aryabhatta, I subjoin the original of a passage 
already noticed and translated by Colebrooke in his Algebra, 
Note I: s — 

TTTW^TJFlT'Tf 1W ^T^R3 II 

"An equal half of the ecliptic, from the beginning of Aries to 

1 Sec Colebrooke, On the sect of the Juinas, and As. Rca., xii, p. 228. 

J They arc to be found iu Cod. A, fol. 2», in B, fol. 33. The latter 113. has 

» Hero both cojiica concur in reading rf^JT ^T^T^?*fT'' intending, very 
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tlio (!ii<l of Virgo, is situated in the north ; the other half, from the 
beginning of Libra to the end of Pisces, is in (lie hou1.1i." 

The following- two passages bear upon the relative distance of 
the planets, including- the sun and moon, from the earth, the sup- 
posed centre of the celestial sphere, and upon the relative dimen- 
sions of the planetary orbits : — 

"IJelow the lixed stars are, successively, Saturn, Jupiter, Mars, 
the Sun, Venus, Mercury, and the Moon ; below all those is the 
Earth, being in the midst of the ether." l 

Concerning- the relative dimensions of the orbits, AryabhaUa 
has taught thus : — 

^fTBT«Wi ^^ T?rfT TR^Tft II 

^T^ f% *TW^"SW H^fri iTWT^rT^ TUP?!" ipiT: I 

*tut: 3?*rT^l*N fawRpaT: W^T^ II 

" The Moon, being undermost, completes a small circle in a short 
time; and Saturn, being uppermost, a large circle in a long time. 
For upon a small circle the signs are small, whereas they arc great 
upon a large circle; so, too, the degrees and minutes are divided 
proportionately to the respective orbits." 

AryabhaUa, for aught, we know, was the first, and remained 
almost the sole, astronomer among his countrymen, who aflirnicd 
the daily revolution of the Earth on its own axis. His words, as 
quoted by Utpala, 2 differ from those cited by Pritliiidakaswamin, 
the commentator of Prabniagupta (As. lies., xii, p. 227); but it is 
superfluous to remark that the same author had more than one 
opportunity, cither in the same work or in some other, to repeat his 
assertion. 

1 The word mcshlbhfM is omitted in the translation, since it is devoid of 
meaning in thin connexion. I surmise that trc ought to read mctlktblifitd, tital/il 
being "a post fixed in the centre of a threshing-Door or Imrn, to which the cattle 
arc attached, as they turn round it to tread out the corn." — Wihon. 

> a has ^r^nJpfaiN. D ^r^T^faTT- 
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" As a person in a vessel, while moving forwards, sees an im- 
moveable object moving backwards, in the same manner do the 
stars, however immoveable, seem to move (daily) j at Lanka (i.e., 
at a situation of no geographical latitude) they go straight to the 
west (i.e., in a Hue that cuts the horizon at right angles, or, what 
is the same, parallel to the prime vertical at Lanka)." 

The theory of the immobility of the lixed stars is not approved 
of by Uhatta Utpala, who endeavours, consequently, to refute it, 
partly by reasonings of his own, partly by invoking other autho- 
rities. One of his arguments is based upon tho supposition that 
birds, after having soared to the sky, would be unable to find again 

their nests, *Rl4 (if the Earth moved) "»ii«n^JT 1 *§THJ«i: 

^T^f«!t<4*jM<4! Further, ho appeals to tho Paulisa-siddhanta, 
which taught :' — 

" To its (tho celestial sphere's?) so-called upper pole this wheel 
is fastened with cords of air; the (points of) rising and setting of 
the stars propelled by the wind are always revolving." 

This is another instance of the inferior quality of the science 
expounded by Pulisa. Another authority appealed to by Utpala is 
the lirahina-siddhauta, an extract from which is here subjoined: 

-iprqW^' M^HmtHW f*3fr[3IW*re^^ I 
*Pq^l ^rfV f^n;*]'JRf?T ^H=5l0 Tfft TOfifr I 

1 The reading 5h conjectural, A exhibiting ~U% D 'ijR'niL As to the 
general meaning there can bo no doubt. 
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" The circle of astorisinN (Uic ecliptic) connected with the two 
poles revolves, being propelled by the provector wind; to the gods 
(being at the north |>olo) it is in the horizon, and moves from left to 
right, 1 but, to the demons, from right to left. Everywhere else the 
sphere is elevated, and the pole is depressed. For Lanka (i.e., for 
a place of no latitude), however, the circle of asterisms goes from 
the east point of the horizon to the west point, and there the pole 
is in the horizon." 

Ulpala might have selected more unobjectionable passages than 
this, which commits the unwarrantable inaccuracy of confounding 
the ecliptic with the equator. A third authority opposed to 
Aryabhatta — and it is not a little surprising to learn this — is 
Aryabhatta himself. For Utpala cites from him as follows: — 

***n*nrafofini ftw urn Jiynflni: i 

" The cause of the rising and setting is, that the circle of 
asterisms, with the planets, being always propelled by the pro- 
vector wind, moves straight to the west." 

This passage may have been one of those on which Brahma- 
gupta founded his charge of inconsistency against his renowned 
predecessor (see Golebr., Algebra, Note G, and As. lies., xii, 
p. 213). Hut, without knowing more of the context, we dare not 
assert Aryabhatta to have! been really inconsistent: the foregoing 
stanza docs not prove what Utpala supposes it to prove. Nor is it 
necessary to assume that this stanza is from another work of 
the same author. It is by no means improbable that the author 
simply intended, here, to report the opinion of others, or to give a 
description how the luminaries appear to move. It is deserving of 
remark that Utpala, who could have strengthened his position by 
pointing out the inconsistency, does nothing of the kind. This 
looks as if he were himself aware of his quotation's being inconclu- 
sive. I pass from the commentary on the second chapter of the 
Viirillii Sanhita to that on the sixteenth, vs. fi. The fragment to 
be found there has been alluded to by Dr. Fitz-Edward Hall, in the 
Journal of tho Am. Or. Soc., Vol. VI, p. 559. 

1 For the sense of Uic terms tavyaga and apwmvyaga, see Stiryit-siddhiinta, 
ch. 12, vs. 66, awl the valuable translation of it by the Itov. Mr. Burgees and Prof. 
Whitney. 
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x^q^giTi ?i ^x%i ^fgm^^^T^ w: II ' 

"The gods dwelling on Mount Mcru, in the nortli, sec half 
of the asterisins going from left to right; the same half is Been by 
the dead in Vadaviiimikha, in the south, moving from right to left." 

As to Morn and Vndavuniukha, 1 refer lo the extract near the 
beginning of this paper. 

The last extract I have to offer is, in more than one respect, of 
high ini|K>rtancc. AryabhaHa, as has been mentioned by Davis, 
in the As. Res., iii, p. 215, and afterwards by Colebroolce, in the 
As. lies., xii, p. 244, and Algebra, Note 1, stated the revolutions of 
Jupiter in a Mahayuga to be 3(» 1,224. The original is given by 
Utpala in his comment on eh. 8, vs. 1, of (he Viirsihi Sanliita : a 

'^r^RWTif *w f^^^rrs^prjw ii 

"The revolutions of Jupiter, multiplied by the number of 
the signs (12), are the years of Jupiter, called Aswayuja, &e.; his 
revolutions are equal to the number of the Jinas, a couple, the 
Vedas, the seasons, the fires (i.e., 8(54,224)." 

There arc, in this stanza, two circumstances that call for par- 
ticular attention. In the first place, it is clear that AryabhaMii 
most distinctly states the first of the twelve years in the revolution 
of Jupiter to be Aswayuja, whereas, generally, up to the present 
day, the first year is called Karttiku. If we were sure that this 
fact implied another, viz., that Aryabhatta considered the lunar 
mansion Aswint to be the first of the series, instead of Krittika, we 

1 Uoth MS3. have *T"*TTt«TT3?> wuic ' 1 hero is devoid of 8crwe, and more- 
ls «\ 

over disturbs tho metre. Further, A lifts ^tH^TT^. B ^<<7TO^[. 
-B rf^T^. A rf^g. 

' B has *J"5]T for ^fTsEJT, and ^<^ \*[. The latter is unobjectionable, 
provided it bo taken for two words, not for u compound.— A f?{«|^«T^<^n — 
llolh havo cT<5lT5» <"«! have added, in numerals, ^B^tt. 
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should liavo one datum more for determining approximately his ago. 
Before pronouncing upon (lie question, we have to bear in mind 
that the rule, according to which the twelve years of Jupiter 
received their names, is not uniform. Varaha-mihira ' prescribes, 
that " the name of tin; year of Jupiter is determined from the 
nstcrisni with wliicli Jupiter rises heliacally, and that the years 
follow in the same order with the months." Other astronomers or 
astrologers of far more ancient date, as Garga, Kitsyapa, and Uishi- 
pntra, give rules of the same purport. In order to avoid needless 
prolixity, I refer to the copious treatment of Ibis subject by Davis, 
in the third volume of the As. Res., pp. 217, sqq. It is obvious that 
the' rule laid down in Vaniha-iuihira, or rather repeated by him, 
was framed at a time when the series of asterisms was reckoned 
from Krittikii, and not yet from Aswiui. It is, further, obvious that 
the same ride could not be followed after Aswini's beginning the 
ecliptic, unless the first year changed its name. Now, we are 
directed by the Surya-siddhanta (eh. 14, vs. 17) to determine Iho 
name of a year of Jupiter from that astcrism in which the Hun and 
Moon will be in conjunction at the end of the month in which 
the heliacal rising and setting take place. The first mouth being 
called Vaifi'ikha, — so-called because originally full moon occurred in 
the astcrism Vissikhsi, — it follows that the conjunction of the Sun 
and Moon, at the end of this month, will fall in Krittikii.; and, agree- 
ably to the rule, the first year of Jupiter is to receive the name 
of Karttika. In this manner the order of the years is preserved ; 
but it could be so only if the Surya-siddhauta, which considers 
ABwini to be the first astcrism, changed the rule of Vaniha-mihira, 
or rather of his predecessors. Very likely the rule of the Siirya- 
siddhanta is an innovation by which it was designed to find a means 
of leaving unaltered the traditional order of the years. It is 
pretty sure, that Aryabhatta, whether the first astcrism with him 
was Krittikii or ABwinf, could not have determined the names of 
the years in the same manner with the Siirya-siddhanta. For, on 
the former supposition, the first year would have been called 
Margasirsha; in the latter, it would receive the name of Kiirttika. 
Unfortunately, we cannot assert so confidently whether he did or 
did not make use of the rule with Vaniha-mihira. If he really 
did, then the necessary consequence would be, that in his lime 
the first of the series of asterisms ivas Aswim. But it will be 
permitted to affirm that the fragment quoted affords no sufficient 
data for deciding (his question satisfactorily. 
1 Vnr. Sniih., cli. 8, vn. 1. 
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We arc in a more favourable position as to the second fact worthy 
of notice, which I alluded to. For it may be shown that the way in 
which AryabhaUa gives tho number of Jupiter's revolutions implies 
that he lias made use of our arithmetical notation. This fact, 
although by no means surprising of itself, has acquired importance 
Bince the discovery, by VVIiish, 1 of an alphabetical notation in the 
AryahhaUiyaui. This discovery has induced i'rof. Ikockhaus 2 
to assort that AryabhaUa was unacquainted with the decimal 
notation ; and with him agrees Kciuaud, to whom wc arc indebted 
for an interesting Me'moire sur I'Inde. The latter scholar expresses 
his opinion in the following words:* " Apparemmcnt, le proeede 
omplny<$ par Aryabhatta (viz., the alphabetical notation) etait tombo 
en desuetude an temps d'Albyronny. Neanmoins, les traites scien- 
tittqucs comiK)ses par Hrahmagupta, an 7° sieolo do notre ere, et 
par les eerivains posteVieurs, no supposeut pas, en general, 1'usage 
des chiffres ; les nombres sont exprimes par des mots suscoptibles 
d'etre rattaches a uno qualite" quelconque." Now, it is very true, 
as well as generally known, that, in Sanskrit works, numbers 
may bo denoted by other words than the usual names of the 
numerals. This, however, has nothing whatever to do with the 
question of a particular notation, but is a matter merely of prosody. 
It is quite immaterial whether one chooses to say tri or agni, as, 
in English, twenty or a score; the essential point is to know whether 
the name of a unit, whatever the sound of that name may bo, may 
occur at another place than the lirst right-hand place. When it is 
unquestionable — and so it is in the above-cited stanza — that, for 
instance, the sixth numeral from the right, denoted by a word 
for three, has the value of three hundred thousand, it is clear that 
the notation must have been a decimal one. Every passage in any 
Sanskrit book where wo meet with the same method of expressing 
the numerals by the names of things, considered to present them- 
selves in a certain quantity, tells us that it originated at a time 
when the decimal notation was known in India, with this restric- 
tion, that the numeral must consist of at least two figures. The 
fragment quoted shows, not only the views of Prof. Brockhaus 
and At. iteinaud to be inadmissible, but also, I believe, those of 
l'rof. Lassen. This most distinguished scholar argues, from tho 
existence of an inscription of the Samvat-ye&r 380 or 323, which 
exhibits an alphabetical notation, that, in tho time of AryabhuMa> 

• Transaction* of the Lit. Soe. of Madras, 1827. 

1 Zeilscltrijl fur die Kunde des Morgenlandes, vol. iv, p. 8). 

* Mtmoire sur I'Inde, p. 299. 
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tho decimal system was not yet fully developed ; although he rightly 
urges, oa the other hand, that the discovery of an alphabetical 
notation does not involve an entire ignorance of the ciphers (bco 
lnd. Alterth., 2nd vol., p. 113!), and Thomas, in his edition of 
Prhmep's Indian Antiquities, 2nd vol., pp. 8W-84). Assuming the 
.S'«wi(vj<-year to mean the year of the Yikrninadilya-cra, it remains 
still to he proved, first, that AryabhaHa lived before or about JJ80 
or 32:) of the Vikramaditya-cra, and, secondly , that the use of a 
certain notation in one monument involves the general currency 
of the same notation, for every use, throughout the whole of India. 

Thus we may Rafely conclude, 1 think, that the great algebraist 
has made use, in his calculations, of the system handed down to us 
by the Arabians, atid to these by the Hindus. To the unpractical 
alphabetical notation no regard has been paid, oven by those 
Indian mathematicians who derived their science mainly from the 
works of the reputed founder of algebra. Whish, /. c, p. 50, tells 
ue: "I am not, indeed, aware that it has since been in use among 
mathematicians, never having observed it in their works. It must, 
however, have been understood by them ; for the three books, 
LlhTvatl, Laghu-Bhuskariyam, and Maha-Bhiiskariyum, of Bhas- 
kara-achurya are founded upon the principles of the Aryabhatiyam; 
the Lllavat.1, in particular, is composed from tho second chapter of 
the work." 

If Bhsiskara nowhere mentions the alphabetical notation, 
Albiriini decidedly knew nothing of it (see Memoire sur I'Inik, 
p. 299); which would be rather strange, if, by tho third of the three 
astronomical systems, Suidhind, Arkand, and AryabhaHa, the 
AryabhaHiyain really was intended. But 1 have already stated 
my grounds for not believing this work to be identical with the 
system of Aryabhatfyi. 

The above fragments of AryabhaMa arc not of a nature, at 
least to my idea, to afford new data for fixing his age. The 
last extract, exhibiting Aswayuja as the name of the first year in 
Jupiter's revolution, makes, indeed, the impression that he considered 
Aewinf to be the first asterism ; but it is no more than an hypo- 
thesis, so long as it is not corroborated by other evidence. And 
it may be observed that, if the hypothesis, after further investiga- 
tion, should prove to bo true, it still does not admit of the inference 
that, in his time, the very beginning of Aswiui coincided with the 
vernal equinox. And every degree of difference in longitude 
involves a difference of about seventy years in the lime of preces- 
sion. Therefore 1 shall content myself with referring to tho dis- 

voi.. xx. 2D 
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cussion of the subject by a scholar who with most profound and 
vast learning* combined so much cautiousness and conscientiousness, 
— by Oolebrooke. He has made out that AryabhaMa lived before 
Vaniha-mihira, who, according to external evidence, lived in the 6th 
century of our era (Algebra, Notes I and K ; cf. Memoire sur VInde, 
p. 337). He was not aware of Varaha-inihira's distinctly mentioning 
AryabhaUa; and, certainly, neither in the Sanhita, nor in the Brihad- 
Jiitaka, nor in the Laghu-Jataka, is the name to be met with. 
Nevertheless, I believe I have found a passage, quoted by'Utpala, 
and perhaps taken from the Panchasiddhuntikii, in which the name 
occurs. The passage itself must have been known to Oolebrooke ; 
but the MS. he possessed is so badly corrupted, that it seems to 
have escajKid his notice that the passage was from Vaniha-mihira. 
In order that others may judge for themselves, I subjoin the 
whole passage, which is a little long, but, for many reasons, 
curious. 

Bhafta Utpala, after giving the rules for finding the lord of 
the day, month, year, &c, proceeds to intimate that learned 
authorities are at variance touching the commencement of the days 
of the week (and consequently about that of the creation); 
some reckoning from eunrise, others from midday, others from 
sunset, and others, again, from midnight. 

" The lord of the day of the week begins, with some, at sunrise, 
with others at midday, with others again at sunset, with a fourth 
school at midnight. So says also the Acharya." The title dchdi-ya, 
by itself, invariably means, with Utpala, Vaniha-mihira ; and the 
following extract exhibits, in every respect, the famous astrologer's 
style, being defective in precision and clearness : — 



1 B, the MS. formerly in the possession of Oolebrooke, omits 
5 *5 **[ *i I ^"JTl^^T, which may account for his knowing only three schools, 

instead of four. See Algebra, Dissert., p. viii. Cf., however, Davis, As. Res., ii, 

p. 2C1. 
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^TWTf^f^TTTRi^T^rs fa ft ^jsrrcnfa^: i 
^^tttI Mir ^irfM^hj^r ri^wnx 11' 

*$?: ^ T[^ ^T^T^T^^WT^ ^TOT^ ll' 

^t^tt^V ^m^nsjt fVTiqrftx^s w^: wr?[ 11 

^lf TW^^T^c^T^tIN II 

» B omits TT^rT — A rnjWT:. 

3 A ■^T^TTTFm which is wholly out of the question. The reading of 

t 
B, tJT^T^I § I , however, is also against the metre ; and therefore I venture to 

r 
read "^T^TH^I. a form not infrequent in JISS., and in favour of whicb might 

be urged the fact that the Arabian transcription sounds Arjabhar. A has 

* a fT^f^r^ i **s W*;$t^, b 7[w ^ wf%r^ i 

2 1)2 
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^9t ^^ ^t^ ^rsf^ro^ f^iqfrJ^^ II 

«rf^ra<j ht*tt f^nrcr «pi^: uitTts^ i 
wfafaf^^^m ^f*K ^t^tt^t^t: ll 

" The day of the week is to he determined from the bum of days 
(viz., from the creation) ; the mini of days stands in connexion with 
situation and daytime. Latacluirya Buys that the days are to bo 
reckoned from minuet in the city of the Yavanas. Sinlniehiirya 
stales tliu Bum of days (to begin) from sunrise at Lanka; and, in 
adopting- tliis view, they must begin, with tlie Yavanas, at the time 
when ten muhurtus of the night arc past. Aryabhata has 
allirmed that the day begins (i.e., is considered by some to begin) 
at midnight at Lanka; but the same sayB, further, that the day 
commences (viz., according to Ids own opinion) from mini me at 
Lanka. ]f, after taking into account the different longitude of a 
country, the result does not agree with the actuality in this 
country, yet the correspondence of time has been slated by the 
same authorities, on scientific principles, as follows:' The sun, 
while rising in India, at the same moment causes midday in the 
region of the BhadraswaB, sunset in that of the Kurus, midnight in 
Ketuuiahi. At the time of the sun's rising at Lankii, lie is setting 
in the city of the Perfected; it is midday in Yamako^i, and 
midnight in Komaka-counlry. The intercalary months, the omitted 
lunar days, the days of the planets,* the lunar days, the days, the 

5 The meaning of this obscure stanza seems to be, tli.it tlicrc ia no general 
rule for tlelcrniining the commencement of llio days of the week, tliia defending 
not only upon longitude, but uIho on tlie particular custom of a country. 
What, nevertheless, can be brought under scientific ruleg, in the correspondence 
of time. In oilier words, the rules aro only theoretic, yathditUtritm. 

3 V'nariUru and its Hyuonym Kinar&tra are wanting in tlio dictionaries. 
With tlie aid of etymology, we can make out tliat they mean tlio nijht, or nearly 
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Ram, the Moon, the Hun, the; half-yearn, the seasons, the daily 
motion of I.I10 stars, tlio nights, start at {i.e., linist be reckoned 
from) tlio same moment in the commencement of the ywjn. It, 
is not tin; same if you count tlio longitude from I'omaka- 
country and from Yavana-cily ; nor is it alike, if you begin 
from midnight at Lanka and from sunrise (hero. Neil her do we, 
when determining from Riiusct the lord of the day- for every situa- 
tion, have trustworthy oral evidence, nor is there any means for 
inference. In one place it iB twilight, elsewhere day, or night; in 
short, for every small distance there is a different lord of I he day. 
•So, ascertaining the lord of the day is an entangled f|ucsfion. The 
case stands the same for the return of the liord.i; for (lie horn is 
the lirst (hour) of the lord of the day: the latter not Itciug fully 
ascertained, how can the lord of the hard he so? Generally, people 
here regulate their concerns on a day of the week, without con- 
sidering such questions ; the learned pronounce it to he right, 
when one takes the day to coincide with the limits of the 
apparent (i.e., not the mean) lunar day." 

Besides the name of AryabhuHa, or Aryabhnta, we are indebted 
to this quotation for one glimpse more info the geographical system 
of this astronomer and two others, Lntachiirya and Siiihaehnrya. 
It appears, from the words of the text, that those three agreed 
with each other. Comparing their opinions with the doctrine of 
the Siiryu-siddhanta (oil. 12, vs. 37-40 and vs. 70), we find the 
saino agreement. As Albi'ninf seems to give a somewhat different 
account, 1 will quote his words, as translated by M. Koinaml, and 
examine the weight to bo attached to them: 1 "11 est dit dans 
le I'aulisa-Siddhaiita, compose par Panics le (J roc, quo la terro el, la 
iner sont coupees par line lignc nominee Tilkascha,' e'osf-a-dire, 
ligne sous laquellc il n'y a pas do latitude. Gette ligne rcpoud ii 
ce que nous appelons la ligne e'quinoxialc. Aux quafie points 
cardinaux sont qiuit.ru villus considerables, a savoir: Yania-lvota, 
i\ ''orient; Lanka, an midi ; Romaka, a I'ouest; et Siddhapour, au 

so, by which the svnodic.il lunar monlli of thirty tithh ib Uh* than thirty solar 
days. The number of tillm continually Raining upon that of Hie polar .lays, llio 
difference will amount, in a little more than two mouths, to n whole lillii, which 
must he expunged. Therefore, ftimrdtra is rendered by titliinayn ; it properly 
being the cause of the latter becoming necessary.— Tlio days of llio plaucls mean 
hero, I think, the days of the week. 

1 Mtm. mir Vlndc, p. 341. 

» This word is certainly wrong. For j one may read j, and pronounce 
nilafaha, closely approaching the Sanskrit tumlalm. 
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nord. Qnand Ic soloil so leve sur la li^-nc qui va do Lanka a 
Mcrou, il est midi a Yunia-Kota, minuit a Itomaka ot nix hemes 
du soir a Siddhajiour." Rciuaud proceeds thus : " Albyrouny ajoute 
que la memo opinion avail ete einise dans les Siddhfuitus composes 
par Aryalilialta, Vasishtha (-1 Lat; main il fail observer aveo raison 
que, d'apres les tonnes memos, il no pout s'agir laden quatrc points 
cardinaux, mais dos quadraus do lY'qualour." 1 cannot bolp mis- 
trusting here the accuracy of the Arabian astronomer. The 
doctrine of (lie J'aulisa-Siddhanla, absurd as it is, is consislent 
with (lie false assumption of the Earth's having' the shape of a wheel 
or disk, as wo have seen above;. Therefore this Siddhanla must 
have intended really the four cardinal points. On the other hand, 
it is quite iuijiossiblc that AryabhaHa, or any oik; else who supposed 
the Earth to be a globe, took the same view of the course of the 
Sun. The words of Varaha-mihira, as well as those of the Siirya- 
siddhiinta, leave no doubt as to the author's meaning quadrants of 
the equator, and not the cardinal points. Moreover, we know that, 
according to Aryabhatta, at the north |k>Ic was situated Mount 
Meru, and, at the south pole, Hell. 1 fear that Albiriinf has been 
too hasty in passing his criticisms. 

I shall conclude with a remark suggested by the occurrence of 
the names of Romaka country and Yavana-cily. 

It ia intimated, that, in the country of the Yavanas, the time 
corresponding to sunrise at Lanka, that is, six o'clock in the morn- 
ing, is ten mvlnivtiis in (he night. It is not distinctly said at what 
time the night is to begin; but it can hardly be at another hour than 
six o'clock in the evening. Now, ten muhihta.i later gives two o'clock 
in the morning, from which we derive the fact, that Yavana-cily 
was presumed to have a longitude west from Lanka, or the meridian 
of Ujjayinf, amounting to GO degrees. The meridian over Yavana- 
cily having a longitude of 30 degrees (consequently, oast from 
llomaka-city), we arrive at the conclusion that by Yavana-pura is 
meant Alexandria. The error in determining the longitude of Koine 
from the meridian of Ujjayini is conspicuous, but not so very 
astonishing, if we remember (hat even IToloiny's estimates of 
longitudes exceed the truth. So, to take one instance, Kanogiza, 
or Kanoj, is made by him to have a longitude, east, from the 
lnsnlie l-'orlunalio, of M. r i degrees; the error amounting to nearly 
50 degrees. The Hindu errors of position, carefully compared with 
the errors in the writings of (Jreek geographers, successively, 
would perhaps lead to important results for ascertaining the times 
of intercourse between Greek and Indian science. It is, however, 
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not the object of the present paper to <lo this; ami 1 fear 1 have 
already made too long a digression. 

ADDITIONAL NOTE. 

Since the reading of the foregoing paper, 1 have been enabled, 
by the kindness of Prof. Weber, to ascertain, thai all the quotations 
of Utpala, with the exception of one half-stanza, occur in a MS. of 
the Berlin Library. In the colophon of that work (he title is given 
as follows: "Ity Aryahlinta-siddliiiuta-vyakhyane Bhatapradi'pe 
Dasagfli-bhashyani sani:iplani." The concluding stanza is commu- 
nicated in the .Ioiiiii. Anier. Or. Soc, (!fh Vol., p. Mil, by I'rof. 
Whitney, with the following trauslaliou : " ISlnila-Vislinii (?) hath 
thus comprehensively explained — having learned it by the favour of 
his teacher — the Ihisagiti text-book (Dtt?rir/!ti-siitrai»), of very obscure 
meaning, formerly promulgated by BhnHa." It is evident that 
Utpala must have considered this Dasagi'ti-bhashyani either as a 
composition by ArynblinUa himself, or as an authoritative para- 
phrase and substitute. It is somewhat puzzling I hat, at the end of 
the 3rd chapter of the Berlin MS., we find the words: " Iti sri'mad- 
iiehaiyiiryabhatavirachitc siddhanta (r.-te) golapadas chaturthuh." 
In the second chapter the author gives his own dale: " shastyab- 
daniiinshashtiryadavyatitas trayns cha yugopaihih ladhika vinsatitr 
a)bdiis tad ilia mania jannialo'litah." The metre of the second 
half-stanza requires an emendation : perhaps we are to read tadcha, 
in lieu of tad ilia. But still there remains a difficulty as to the 
meaning of adhihd rinwlir. The stanza may mean : " When three 
of the four Ages, and ,'(,000 years, are past, then there are past 
more than twenty years' from my birth." If this be Hie sense, 
the date would be the year 478 from the beginning of the 
Christian era. Unfortunately, it is not clear whether the date of 
A'lyabhaHa is meant, or that of Uhiitavislmu. However if may be, 
certain it is, that one stanza in the large extract which I have 
ascribed to Varnha-rnihira, is to be found in the Dasagfti-blu'iRhyam, 

viz., ^H~??T ^lt WUn"*lf> &c - Hence this work must have been 
anterior to his time. 

1 As a dale requires precision, I should surmise tliut ad/utti is a misread 
tryadhikd; the diameters ^3f and "3f being liable lo be confounded. The 
rendering, in this ease, would be, " twenty-three years," and the date, *.D. 475. 



